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- 53 Studies on the Synthesis of Emetine and its Ana-
" logues (Preliminary Report). The Oxidation of N-B-
Phenethyl 3—carbalkoxy-pyr1d1n1um—Salt

By Shlgehlko SUGASAWA, Kiiti SAKURAI and Toshiro
 OKAYANMA, Pharmaceutlcal Institute, Tokyo
Imperial University.
(ccmm, by Y. ASAHINA M.I.A., June 12 1940)

In connection with the syntheses of dibenzopyridocolines,l>
the present authors have for some time-been engaged with the
synthesis of emetine and its analogues, since according to
Brindley and Pyman2 this alkaloid is a compllcate derivative
of benzopyrldocollne as shown by the formula- (I -

In thelr previous communlcatlon Sugasawa, Sakural and
Suglmoto L) described the synthesis of some 1,2-polymethylenetetra
hydro-lsoqulnollnes (II) therefore derlvatlves of pyridocoline-
moiety of this alka101d but they were unable to develop the
synthesls further and the work along this llne was abandoned.
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" The oxidation of N~B~phenethyl-3-carbalkoxy-pyridinium-salt
(III) by means of alcaline potassium ferricyanide was now in-
vestigated, because N-B-phenethyl-2~pyridone-5-carboxylic acid
(IV) which is to be expected as a oxidation~product, seems, if
approprlately subsituted, to offer a suitable intermediate for

-further synthesis. As a matter of fact the oxidation proceeded

- quite smcothly giving a unidque acidic substance in excellent
yield, which was proved to be N-B-phenethyl-2-pyridone-5-
carboxyllc acid (IV) by independent synthesis and the alternate
(IV ) was not found in the oxidation-product in the least amount.

e

1) Sugasawa and Kakeml' (I). Proc. lh (1938) Zlh, Ber. 71 (1938),

1860; (II). Proc. 15 (1939), 52 Ber. 72 (1939) 980; (III). Proc. 15

(1939), 223.
' 2) boc. 1927, 1067 and previous papers.
3) For further references see, Staub: Helv. 10 (1927), 826; Spath
and Leithe: Ber, 60 (1927), 688, '
4) Proc. 15 (1939), 82. . -
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The synthesi.s of N-B-phénethyl-2-piperidone-5-carboxylic acid
(IX: R =H, n=2), the reduction-product of (IV) was carried out

according to theé following scheme (n = 2):-
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As the prellmlnary to the prOJected synthe51s the more easily
accessible diethyl formylsuccinate (VI: n = 1) was substituted for
diethyl formylglutarate (VI: n-= 2). On standihg at roem

- temperature B—phenethylamlne (V) and dlethyl formylsuccinate .
readlly enter into reaction under slight evolution of heat and
separatlon of water. After left standing over night the bordeaux— ‘
red-coloured reaction~product was dissolved in alchol containing a
few drops ef acetic acid and was reduced catalytically over Adams-
platln.f On evaporatlng the solvent from the reductlon-product

-~ spontaneous ring-clcsure ensued with a loss of alcohol giving ethyl
NAB—phenethyl—2-pyrrolldone-h~carboxylate (IX: R = Cpls,
n'= 1) as viscous oil, which was hydrolysed yielding the corres-
ponding free acid (IX R=H, n= l) as colourless needles of m.p.
190-1910 from dll methanol -

B—Phenethylamine (V) and dlethyl formylglutarate (VI: n=2)
reacted in qulte the same manner and here again the ultimate m—B—
phenethyl—2—p1per1done-5—carboxyllc acid’ (IX: R=H, n = 2) was
" obtained without isolating the intermediates (VII: n =2) and

(VIII: n = 2). The acid forms’ colourless ‘rhombic pillars. of m.p.
140-141° from benzene and was proved ‘to.be 1dentlcal with the ac1d
from dlfferent origin by dlrect comparlson, S

‘ In case homoveratryl dimine and dlethyl a—methyl—a‘

= formylglutarate could be used in the above synthesis with the same
_effect, ethyl N—B—(B’, },” ~dimethoxyphenethyl )-3-methyl-2~piperidoner
- 5=carboxylate, which is to be.expected as. the final reaction-
product, would seem likely to offer a suitable 1ntermbd1ate for the
preparatlon of emetine-type: of compounds and the work along this
.line is now under Progress. .

The method of preparatlon and rropertles of .new compounds ob-~
tained during the course of present mmrk w1ll be descrlbed
brlefly - .

~

FR (1) B—B—Phenethyl 3—carbmethoxy—pyr1d1n1um oromlde (III
R = CH3) From B-phenethylbromide and methyl nicotinate in xylene.

Hexagonal plates of d.p. 197° from alcohol. (Cl5H1602NBr requires
C.55.9, H 5.0, N 4.35; Found C 55.55, H5.0, ¥ 3.9).

-

(2) N—B—Phenethyl—B-carbethoxy~pyr1d1n1um bromide (III
R =C H ) From B-phenethylbromide and ethyl nicotinate as above.

Colourless needles from pure alcohol, m.p. 193-194°, (CléngozNBr
requires Br 23, 9, Found Br 23. 85)

©(3) N-B—Phenethylpyrld1n1um~brom1de—3-carbonam1de (I11:
OR NH2). From B-phenethylbromide and nicotinic acid amide as
above. Colourless pillars from methanol-ether, m.p. 2090,
(CqHy sONBr requires C 51.6, H 5.2, N 8.6; Found C 51.3, H 5.1,

N 8.6).
(4) N-B-Phenethyl- 2—pyr1done—5—cerboxylic acid (IV). The

oxidation of the foregoing pyridinium bromides by means of alcaline
- potassium ferrlcyanlde proceeds with the 51mu1taneous hydroly51s of

.
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ester.and. amido-groups, giving N—B—phencthyl 2-pyridone-5-carboxylic
a¢id (IV) as the sole o&ldatlon—product Yield over 90% of the
theoretlcal, It forms colourless. needles from dilute methanol, m.p.
190-191°.. (¢, 4H13 BN requires C 69,1, H 5.35, N 5. 8 Found C 68. 7,
H515N58) .
(5) N-B- Phenethyl— —plper:done—5~carboxyllc abid (IX R'= H,
no= 2) The foregoing acid was reduced either by means of Na-
‘amalgam or catalytically, the former mcthod gave better Tesult.:
Colourless rhombic pillars from benzene, m.p. 140°, which was not
dﬁpressed' when admixed w1th the synthctlc acid.
(6) N—B—Phenethyl—2—pyrrolldone—h—carbOXJl1c acid (IX R = H,
= 1). B-Phenethylamine and diethyl formylsucclnate were admlxed
in aequimolecular quantltles and the wholc was kept over night at
room temperature. The bordeaux-reé VJscous product was dissolved
in alcohol and was reduced catalytlcally. While the solvent being
evaporated from the reductlon—product spontaneous ring-closure took
place with the loss of alcoho; giving ethyl N-B-phenethyl-2-
'pyrrolldone~h~carboxylate as yellow1ch viscous oil, which distilled
.over ‘at 170~ 180° and 4 mm. The corresponding ac1d was obtained as
colourless prisms of m.p. 192—1930 from alcohol. (013H1503N re-

~ quires C 66. 95, H 6.4; Found 66.6, H 6.2).

B ) N—B—Phenethyl—2—plperldonc 5~carboxyllc 301d (IX: R =H,
n ='2)., From B-phenethylamine and diethyl formylglutarate as
above. The ethyl ester (IX: R = CoHg, n = 2) forms viscous oily
'substance and was not induced to crystallize, but the correspond-
ing free acid (IX: R = H, n= 2) was obtained as colourless pillars
of m.p. 140° from benzene. The melting point was not depressed when
admixed with the acid prepared by oxidation-method. HlSOBN re-
quires C $8.0, H 6. 9, N 5 7 Found C 68.0, H 6.9, N 5. 7%?

The authors are 1ndebted to the Toshogu Memorial Fund for re-
gearch grants.

All analyses were nxecuted by Miss K. Serikawa and Miss T.
Idezawa. . ‘ :

-y

- -
CQNFIDENTIAL

Approved For Release 1999/08/25 : CIA-RDP78-031 09A00050'001 0005-9



Approved For Release 1999/08/25 : CIA-RDP78-03109A000500010005-9

CPYRGHT CONF IDENTIAL

‘ lOé Studlbs on the Synthe51s of Emetlne and 1ts Analoguus (III).
A Synth631s of raCaC—nor—Emetlne (PJman)*)
: By Shlgehiko SLGASAWA and Klltl SAKURAI
Pharmaceutlcal Iﬂotltute, Tokyo Impgrlal Unlver31ty
(Comm. by Y. ASAHINA, M.I.A., Dec. 12, 1941).

’ fn the second paperl) of this series we described the synthesis
of 4,5 ~dimethoxy-8-methyl-b~carbethoxy-3,L4,5,6,7,8-hexahydro~
(17, 2/ 1,2-benzochinolizine) (III) as a p0531bl@ intermediate for )
the synth681s of rac—emetine (Pyman) (I). But the difficulty in
preparing this substance (III) in quantity made us abandon to con-
tinue working along the progected schcmc

After numbcrs of frultlcss attempts we now managed to
synthesize rac-C-nor-emctine "(Pyman) "(II),with which preparatlon
the present communlcatlon deals.

N

‘(«Hz C-“; “ Hl

RO NN s ) LS
<,H3O..,‘}/ r Sh {/H‘;} —OCH; . H;(}{ S
W | a
CHio- NN foens crso—s X
C'H CF C‘H C“H C,\Hz_
L
. R- (J‘i &_H fl"l,_ Chy—CH CH=CO0C H
YA \/
LM;CH; ' CHy
It R=CHy a

T R=H .

Dl—ethylAr I—dlcarbethoxy plmelate (Iv: R = 02H5) Wwas pre-
pared by the known method. when this ester was hydrolysed with
fl the calculated amount of caustic soda in alcohol only ‘two’
,carbethoxy-groups- on both ends were hydrolyzed, giving the
corresponding > ,r ~dicarbethoxypimelic acid (IV : R = H) in good
-yield. On the other hand di-benzyl-Y,r—dicarbethxy-pimelate
“(Iv: R = CH2‘06H5) was prepared, which on catalytic hydro-
genation gave an acid, which was proved to be identical with the
one prepared above, Thus the constitution of this acid (IV:
R = H) prepared by the first method was fully supported.

*) S. Sugasawa: XXVI. Comm. upon "Studies on the
Synthesis of Nitrogen-Ring-Compounds."
1) Proc. 16 (1940), 225; Ber, 74 (l%l) 537.
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. Di-chloride of this acid was condensed with homoveratryl amine
‘1o yieldr,r-dicarbethoxy pimelic acid-bis-Bihomoveratrylamid (V),
‘|which on ringclosure gave diethyl a,s-bis-(6,7-dimethoxy-3,4~
dihydroisoquinolyl—l)—Pedtahéﬁ7?thicérboxylaté (VI).. The later
was then boiled with an excess of hydrochloric acid until the
~|evolution of carbondioxide had ceased, and the solution obtained
‘| was avaporated in yvac. to dryness, and’a,f-bis-(6,7-dimethoxy-3,4-
‘| dihydroisoquinoly-1)-pentane~r-carboxylic acid (VII) was isolated
as dihydrochloride. ' ' ' ' - '
4 .~ This acid was now reduced catalytically and the reduction
product was worked up as usual. ‘During this treatment HoO was re-
moved by heat and the corrésponding lactam, therefore, 47,5%-
‘| dimethoxy-5-keto-6-/B-(6" ,7" ~dimethoxy-1" ,27~ ;3% b -
"tgtrahydngisg@uinolyl—l”')—ebhy}713;h,5,6,7,8;hexahydro—(lf,2':
1,2-benzochinolizine) (VIII) was produced at once, which was
identified as its crystalline dihydrochloride. OE electroly-
'tical reduction of (VIII) according to B. Sakurai ) rac-C-nor-
emétine;(Pyman) (II) was produced. ' o
Owing, however, to simultanecus presence of three asymm: C-—:
‘|atoms in the moleculs of (II), the base obtained above melts over
wide range, 60-80°, and its optical resolution will be the subject
of further investigation. ‘ ' ‘
The scheme of the present synthesis is shown in the following
thart:— . ‘ '
[ : -CO0G, H

© 2'ROOC-CH,- CH,» Br + CH, (3000, Hy ).~>RO0C-CH,+ CH, C-CH," CH,: COOR

G, OCL H5

AR=CHgor-CHy GeRs) e fﬁgﬁﬂﬁﬂCH:CeH¥°?“)
- | Eﬂz S
NS AN
. ) LHau— ‘i \CHJ_ dv',} \r’)-.aH.‘.
| ’ YR
i 5 d .
PPN W OuHs
// -:looc;&{,—\é' A
i i
CH.C ?HL 3
T
i :OQCLF_;'
il
0 v . R Lammi
¢ . ) /\EH‘;‘ : &'EL/\\‘ . .\ ‘, . !1';- - / 
. 72 . . N .
hej CHO- \‘/\_(Hl %Hlv [0“"5 e FOUH instand ok COOCIH; inT
L c Ci
L S0 \\\/\/M N\/ 7 0cHs
I ‘!‘; ' F’ C]OOH' ;‘ . L 3
didn lna
VSN . : L
R L O

b ,
\L Ha. then kot

© | BT Them, Soc. Jap. 7 (1932, 1557 10 (1935), 311, ste.
‘>‘ - : o ‘ — ] ‘ — é _ :
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Expéfimental

(1) chthylxr5r~D1carbbthoxyp1me1ate (IV R = 02H5) This

ester was already prepared by Pgrklnl) but the follow1ng method
of preparation is simpler. Metallic sodium (3 g g, 2 mol.,) was
dissolved in pure alcohol (100 .ce), and. to this sclution diethyl
malonate (10.4 g, 1 mol.) was added, followed by ethyl B-
bromopropionate (23.4 g, 2 mol.). The whole was refluxed for 7
hrs. and then worked.up as usual., On distillation following
fractions were obtaired i) b.p.,, 80-81° :2,8 g (ethyl B-

- bromopropionate TbCOV@PGd) ii) b.p. o 154°: 2.0 g diethyl a-
-carbethoxyglutardte) ii1) b.p. 10 2050 : 4.6 g (diethyl v,r~

dlcarbethoxyplmelate) When saponified the third fraction
afforded 8,737, c-pentanetetracarboxyllc acid of m.p. 186~187°

 same with that of the authcntlc acldgj given in the llturature
- (2) T,,-charbethoxyplmellc acld (IV R = H)

: Method a.Alcohollc qodlum gthylate ‘solution was' pre-
pared from Na (1.2'g, 2 mol.) and pure- alcohol (47 &)+ To this
solution was added water 0.9 cc. The foregoing ester. (8.7.g)
was now introduced, kept standing with occasional shaking at
roam-temperature for 2 hrs, The sodium salt of the acid (IV:
R = H) separatbd was dissolved by adding water, and alcchol was
then removed in vac. The residue was filtered through a wet
filtering paper and deidified carefully with hydrochlorlc acid
with cooling. The solid separated (m.p. 118-1210) wes purified

_frem benzene until its m,p. remained unchanged, whén it mélts
at 123-123.5°, Yield 6.7 g or 92% of the theoretical.
(013H2008requ1res C 51.3, H 6.6, COOH 29.6; Found C 51 2, H 6.6,
COOH 29.8).

7

- The ester-groups on 7—carbon are more resistant towards
hydrolysis than those on the unds probably due to. the quaternary
" nature of the r-carbon.

Iy Porkin: 7. Chom. Soc. 69 (18987, 1509.
2) Clemo and Tenniswood: J. Chem. Soc 1931, 2551.
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Method (b): By this mcthod the constitution of the above men-
 tioned acid was proved. Benzyl B-bromopropionate (b.p.s5 129-130°)
was preparéd from B-bromopropionic acid chloride and benzyl alcohol
in the preserice of aqueous soda solution. Di-benzyl7r,r-dicarbethoxy-
pimelate (IV: R = CHy Cgles BePugs. 3 215-225°) was prepared as was

described above in the case of the corresponding diethyl ester.

© hen the dibenzylester was reduced with hydrogen activated
upon'Rdams—platinum—catalyst; it readily absorbed 2 mol. of

. hydrogen (ca. 90 cc upon 1 g ester).,  On working up the product, an
© acid melting at 123° was obtained, which m.p, was not depressed,
when admixed with the acid prepared under (a). For the preparation

“of this acid method (a) is p;efefable}

" (3) 7,r-Dicarbethoxypimelic acid bis-B-homoveratrylamid (V):

. . ' The foregoing acid {3,75 g) was treated with an excess of
thionylchloride. After distilling off the unchanged thionyl-
.¢hloride, the residue was immediately coupled with homoveratrylamin

{3.1 g, 2 mol.) according to Schotten-Baumann. To the reaction
solution enough sodium bicarbonate was added to destroy an excess
of caustic soda, and the acid amid Separated was then collected in
acetic ester, washed, dried and the solvent was removed. Since the
residue (4.9 g) was not induced to crystallize, it was immediately
used in the dext stage. ‘ T -

RS ‘ ! Pt R BT

. (4) Diethyl ase—bis—(&,?-HiMethoxy—B,A~dinydroisoquinolyl~l);
pentane~r,r -dicarboxylate (VI): ~The amid {V, 4 g), pure benzene
(20 cc), and freshly distilled phosphorylchloride (12 cc) were

boiled gently on a steam bath for 1 hour. On cooling much petrol.-
ether was added and the whole was left over night, crystalline

nydrochloride of the base (VI) being then separated, This was dis-
golved in dil, hydrochlorié acid, shaken once with ether:and the
aqueous layer was basified with ammonia. The base (VI) separated
was ertracted repeatedly with ether, washed, dried and the solvent
was evaporated. The residue was crystallised from petrcl.-ether
added with a few drops of methanol, separating in colourless

rhombic pillars of m.p. 1189, Yield 2.9 g or 7% of the theoretical
(CBBHA2QBN2requires C 66.7, H 7.1, N 4.7, M. 59; Found C 66.4,

- H 7.2, N'u.e,fMJ 585). o )
s Piﬁrgte:' Yelipw‘léaf;éﬁs‘from.alcohpl, mn.p. ihé-;yé.éo.
,v';1993354208N2{?°éﬂ30733*féq?iﬁe?'c,51?35,H 4;6;'§ 10.6; Found C
5ids; Whez, N 1003). T T T T

LR DN e g e D

The corresponding diQafb9Xylicféeid; prepared by ‘the alcaline
hydrolysis of the ester,” forms fdirt yellow pillars of d.p. 236-237°.
§029H3408N2 requires C 6&.75‘H 6.3, N 5.2; Found € 64.9, H 6.6,
N5.00. .. . : .
" (8) “a, & -Bis-(6,7-dinethoxy-3, k-dihydroisoquinolyl-1)-pentane=r-

carboxylic acid (VII). The aforesaid acid (10 g) was refluxed with
hydrochloric acid (75 cc of 25%) in the steam of nitrogen for 6~7

RER
T
|
Hi

[
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Hours, when the evolution of carbon dioxide ceased. The solution
‘was then evaporated in vac. to dryness, and the crystalline
residue was purified from alcohol-ether, forming colourless hair-
like needles, melting at 160-161° under decomposition. Yield

7.5 g. <“28H3406h +2HCL-2H,0 requlrcs C 55.7, H 6.6, N L.6; Found

in subst, dried at 90° for 20 hrs.. C 55.8, 56.0, 'H 6.9, 6.4,

~ | ox L.8).

7

. (6) 4,5 -Dlmethoxy—5—kcto—6—[B (6”7 ,7” ~d1methoxy—l” ,
3” 7 - tetrahydr01soqu1nolyl—l”)»ethy;7;3 4,5,6,7, S—huxahydro—
(l’ 27:1,2-bengochinolizine) (VIII): The foreg01ng hydrochloride
() g) of the base (VII) in absolute alcohol absorbed smoothly 2
mol of hydrogen activated upon Atamsg;catalyst. ‘hen alcohol was
evaporated from the reduction so;ution the lactam (VIII)-
hydrochloride was immediately obtained, which was purified re-
peatedly from absolt. alcohol: absolt. uthvr, forming colourless
grains melting at 226—2270 which probably reprvsent one of the
racem-forms of (vIII) (028H3605N2 *2HCL-2H,0 requires C 57.1, H ¥.1,

N A 8 cl 12. 05; Found in subst. dried at 90-100° for 20 hrs. C
56.7, 57.3, H745,7.2, N 4.9, CL 11, 9) .

(7) rac-C-nor-Emetine (Pyman). The aforesaid lactam-base

..cathode chamber and reduced at zinc-amalgam cathode (12.4 cm?) with
a current-density of 60 amp/lOO cm? cathode. During the reduction

..the catholyte was mechanically stirred and the temperature was
,mglntalned at 30-35°, After five hours reduction the catholyte
was made faintly alcaline with caustic soda, added then with
sodium bicarbonate and extracted with acetic ester, dried and the
solvent was evaporated. The residue came in colourless sandy
crystals from perol.-cther, which begin sintering at 62° and
melt at 78-80° with effervescence. (02 gHag0y, Np: 1/2H20 Fequires
¢ 70.7, H 8.2, N 5.9; Found C 71, 0, H 8.4, N 5. 9)

The hydrochlorlde is hygroscopic and the determlnatlon of the
melting point was impossible. The Pt-salt separates in yellow
amorphous - form, which decomposes at 187- 1899, its recrystallization
was, however, not effected from any solvents used. Zz% 8q3804N2)2

‘"HthPlé requires Pt. 14.5, Found ln substance pr001p1tatbd from the
base of m.p. 62-80° Pt. 1lh.4, 14.95/.

The authors thanks arec due to Miss T, Idezawa for her
"diligent collaboration in the _present work and also to the Toshogu
Trlcontbnary Memorlal 8001ety for rusaarch grants,

s

A1 analyses were executed by Miss K. Serlkawa, Y. Takahashi
and T. Sawashima,

(VIII)-hydrochloride (3 g) in 60% H,S0,, (ca. 70 cc) was placed in the
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80. Studles on-’ thg SynthuSlS of umetlne and its Analogues (1v)
An. Improvod Muthod for thk uynthb51s of rac— C-nor-Emetlne
: ; ?ym‘rn"\ o

I

GAQAWA and HnJlme SHICMHARA

i 1 . : By Shlgehlkof
’ Phﬂrmaceutlcal InsfltLty, Tokyo Impcrlal Unlver81ty

(Comn. byY mnHmA ML, June 12, 19144)

The synthb51s of rac—C—nor—cmutlnu-Pyman was flrst describad

« 1 by 8. Sugasawa and K. Sakurai in the previous paper of this

Tot]e o series To obtaln this compound in quuntlty sufficient for
'bactérlcloglcel test by this method, we have to ‘overcome several

. difficulties of Nhlch LhJ fol]OWlng threm 1tcms arc especially- to
- be mcntiona,d .

(l) ‘The prepqr"tLon of homOVeratryl4mlnp in qumntlty.
(2) The preparation of acid amide from this amine and y ,r~
"dlcarbathoxyplmcrlc acid chloride by Schotten~Baumann-method.
(3) The last stage of the synthesis: i.e..the elcctrolytlc
reduction of the lactdn o ’ "

- The present synthLSJs procnbds ﬂccordlng to the follow1ng
schume and we have thus succeeded in av01d1ng the three main
dlfflcultles in thp onglnal method.

‘ N [ ) s : ‘ . . N .‘ s
NP hy i L
O g (O,
S MR ] LANG s -
L0 Coveall, Sl ComrNHz  HIOTNS cony
: : “C‘{:bh L
Suz~tHa :’.“CHJ."?;H
Eovepsk
" JHu L T R,
. A ook At ¢'~£§)L NH en
0 q%ﬁka O PR SN s T
: € Ha CHR ’ o é‘ldzor‘n,ﬁhz
’:{ﬁn‘ * . : Euii“CH:.
’Qﬁju : ) [P
D . - VL
o < ~ OHs  FHa 5
c#l,@/c&cn-cqz.j( ;EOCL CHA/JO/ ‘;\,-u;cy-tz.j@*ﬁ"; .
et e PNp ek
I’ Crig e CQN\"‘H AOER: ‘_»ML;_HBO \C‘H fH}fH ‘.1‘
T G g Sy ST S
. ‘"iﬂ': eHz - ¢ enz M
AT (25 for £0}

;

FY5. Sugssawa: XXXIII Comm. upon "Studlcs on the Synthesis of
Nitrogen-Ring-Compounds."

1) Proc. 17 (lQLﬂ 501
= - 10 -
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3,A-D1mcthoxyc1nnam1c acid (lOO g) in 107 aqueous caustic
soda (70 cc) was reduced electrolytlcally at Hg-cathode, yield=-
. ing the correspondlng dihydro-acid .in good yield (86 g). The
latter was esterified (I: 70 g) and treated with hydrazine- .
hydrate according to Schopfl), the hydrazide (II) being obtained
in 96% yield. The crude azide (III: 54 g) prepared from (II)
by the usual method, was then dissolved in pure dry benzene (700
cc) and added Wlth? ,¥ —dicarbethoxypimelic agldz) (IV: 34 g) and
- the whole was then boiled gently on a steam-bath, vigorous
evolution of Ny being observed, which ceased "fter about 6 hrs.

heat1ng3> : . \

Thu whole was now concentrated to about 300 cc. s cooled and
added with purc phosphoryl chloride (160 cc) and again heated on
a steam-bath for ca, 2 hrs. The reactlon—product was worked up
as usual, and the ester-base (VI) was obtained in fair yield (35
g, or 53% of the theoretical calculated upon the pimeric acid).

It forms colourless pillars of m.p. 118° from methanol-
petrclether and was proved to be identical with the specimen pre—
pared by the former method. : N

-

From the ester-base (VI) was prepared the lactem (VII)
according to the previous prescription. The latter (19 g) was
now dissolved in pure benzene (300 cec) and was warmed to 409, to
which was added a mixture of K,5 (9g) and Py (7.5 g) in small
portions, and the whole was kept at LO-45C for 5 hrs. with
stirring, reddish brown solution being obtained. The supernatant
layer was decanted while warm and the residue was extracted twice
with each 200 cc portion of benzene at 45°. From the combined
solution was benzens evaporated in vac., leaving the thio-lactam
(VIII)as reddish yellow viscous substance (18 g), which was not
induced to crystallize and was used directly in the next stage.

The thio-lactam (18 g) was dissolved in alcohol (230 cc of
95%), acidified with conc. HpS0, (25 cc), and was reduced at Pb-

cathode (0.08 amp/cmn2, 20°) as usual. After 6 hrs. reduction the
evolution,of_HQS had cedased and colourless catholyte resulted.
On working up the catholyte properly there remained colourless
syrup (11 g), from which colourless amorphous solid separated by
treating with benzeneligroin., It sinters from 45° and melts at
78-80° with effervescence, and seems to be identical in every
réspect with the specimen prepared formerly. (“28”380AT "l/ZHQO

requires C 70.7, H 8.2; Found C 70.4, H 7.8).

It is to be ‘emphasized that in this new method the ring-
closure of the amide (V) is carried out directly in the solution,
in which it is produced and thus the manipulation is greatly
simplified.

1) Schopf, Perrey and Jackh: Ann. 497 (1932), 47.
2) Sugasawa and Sakurai: loc. cit.

3) In small scale experiment the yield of ‘the crude acid amide was
about 82% of the theoretical calculated upon the plmellc acid used,

o Co-1l-
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The emetine~activity of the base (IX) as hydrochloride was
~ kindly examined by Prof. Dr. Shintaro Ishii, to whom we are
- greatly indebted, at the Institute for Infectious Diseases, Toky
" - Imperial University, and was found to be 1/1000 as effective as
the natural emetine-hydrochloride: the result is rather dis-
appointing. . : : L T

© 7 fhe work is bemgcontlnued '
. The author's phanké aréidué;td the @oshogu-Tficentenary

 Memorial ‘Society for feSearchfgrgnt.:‘Tth are also indebted
“to Miss R. Yamaguchi for micré-analysis. '

A .
(o \
.
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8l. Studies on the Synthesis of Emctlne and its AnLlogues (V)
Syhthesle‘ of Dl—lsoqulnolyl—splro~d1p1per1dlre-Der1vat;ve*)
By Shigehiko SUGASAWA and Yoshio TOMIMATSU
Pharmaeeutical Institute, Tokyo Imgerial Uhiversity
(Comm. by Y. ASAHINA, M.I.A., June 12, 1944) /,

In the thlrdl) and fourth?) papers of this series syntheses
of rac-C-nor-emetine-Fyman (I) were described, which against
expectation showed only 1/1000 emetine act1v¢ty2) In this com-
pound the branched CHi-group in emetine moleculu, which stands on

", the C-2tom marked with an asterisk in (1), is, therefore, sub-
stituted by H-ctom,‘ It 1s, however, a well-known fact, that C-

~group sometimes devclops a marked effect upon the phySlOlOglcal

ac%1v1ty in certain compoundb ) Since much difficulty was en-
countered in 1ntroduc1ng the sald CH3-group, we now attempted to
use B—(B A-methylene dloxy-phenyl)—lsopropylamlno instead of
homoveratrylamlne in the synthesis described in the third paper
in order to recch a compound having formula (II).

CHy 2 Ch; .;gzx N He o, l,(,\/\{f-"-cmé . ;{/\,
€H 3 G jL ' /J_oc'i; -r u\, . _N\e“-m P

. f)
E_;y}:“g
%“ A
H i H Lz AH L
Fff. A ] : Hmm Lt
1

On the other hand we prepasred a new type of compound having
di-isoquinolyl-spiro-dipiperidine-nucleus, with which synthesis
the present communication deals, from the intermediate (V) for
the synthesis of (II), according to the following scheme:

IR Sugasawa:  XXXIV Comm. upon "Studies on thc bynthe51s
of Nltrogen—Rlng—Compounds."
1) Sugesawa and Sakurai: Proc. 17 (1941), 501
2) Sugasawa and Shigehara: Proc, 20 (1944) 374.
' 3) ks one of such examples papaverlne (&) and eupaverlne (B)
are to be mentloned.

.~ ) »., i 13 i
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isopropylemid) (V):

chlorldel
|The amide (V

y;y—charbethoxy—pimerzw acid bISu(B-B h—methylenedloxyphenyl-
B-(3, hmMuthylenedloxyphenyl)—1sopropylam1ne
(III: 4.7 g) was condensed with 7,r-dicarbethoxypimeric acid
(prepared from 5 g acid) by Schotten-Baumann-method.
forms colourle s needles of m.p, 149-150° from
dioxane~petrol.—cthur. Yield 8.4 g or 8% of the theoretical cal-
culated upon the acid uspd. (C33 1,2°10%2 requires C 63. 3, H 6.7,

* CONFIDENTIAL
CPYRGHT VU ‘
CHy :":;( ‘ ‘ My
e q
w,i@t,,« S G i \
' PCH . Ll _ p-CMy 5
' ?iiﬂ LMy CH: 4 . o P
R .v/f.H; gn"_r{s % Ha /Cﬂ\t‘gﬁs /S‘H\z",c,ﬂg
Ar 1 A Ar. T P
s+ AW LN
CNHL T M Copecrs NN
Cace 1 mecl 06  0oLsMe Lo0Calte
ch?c1~,1 [ LI (LT
e o Hy o o7 o
e TN :
Hy | Neta tﬂéé ok AT AR
Iy F9%exks % ",?,:z/éo W‘;{:../ N
: r A
My e R A <H 4
< ‘f'?j.ﬁ i NS Wl ery
) A ; Ar | prag
PLH i* i/"‘\ . /N\
" then : d " aC‘C H - C'h sz T
aty p SHs CHa.
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;
r ! ' N

N b5 Foundcé39,H64, bele) o
: : -‘4 ) " '
1) Sugasawa =nd Sakurais Fxoc. l?v(;QLl), 503.
! L. lh -
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Diethyl a, E-Bls (6, 7—methylenedloxy-3—nmthyl 3, L=dinydro- iscqui-

, noiyl—l)—pentane-r,J-dlcarboxylate (VI): The foregoing amide (8tg) in

pure benzene (60 cc¢) was boiled with phosphoryl chlorlde (24 dc)
and the product was worked.up as usual. The basc. (vI) separateu
in faint yellow spindle-shaped crystals of m.,p. 114~115° from dil.
_alcohol. Yield 5.5g or 73%‘9f the theoreticel. \Cj3h3808N2-l/
2H,0 requirés C 66.1, H 6.5, N 4.6: Found C 65.8, H 6.4, N 4.6},

v

« Dlplcrqte Yellow plllﬂrs'of m.p. 162-163° from dil. acetic
acid, (033 3808N2 RCgH40nNg requires C 51.5, H 4.2, N 10.7;

Found 51.6, H 3.8, N 10.5).

V3,3 '—Dlmuthyl-6 ,7” ;60,7 -bls-muthylynydloxy—(l?v,2“:
6,1, 1 ,2m & 6',1 ~bis-py~tetra-hydroisoquinolyl)-3,3’ ~spiro-
dlplperldonp-Z 2! (VII) The foregoing substance(2 g)dlssolvbd in
alcohol added with a llttle acetic acid was reduced catalytically
with hydrogen activated upon ndams—Pt., 2 mols of hydrogen being
readily absorbed?), From the filtrate was alcohol evaporated on
a steam-bath and the residue, when heated with 10% hydrochloric
acid for sometime, solidified on coollng and was purified from
alcohol, forming colourle oss needles of m,p. 269-270°, We have the
1hydrochlor1de of compound (VII) in this substence, since it con-

tains halogen and is devoid of property of secondary amine. The

results of analyses also conform with this viewl. (C29H3006k2

+2HC1 requires C 60 5, H 5.6, N 4.9¢ Found ¢ 60.0, H 5.3, N 4, 3).

The free bﬂse (VII) forms colourless needles of mep. 7h=5
from dil, alcohol, (029H3006N2 2H50 requires C 64.7, H 6.3, N 5 2t

Found c blialyy H\6 L, N 5.2). }
3 «Dlmethyl-g T ,7”’ ~bismethyle nedloxy-(l ;2"
6, 1; lm ,2 : 6, I’ ~biswpy~tetrahydroisoquinolyl)=-3,3 -spiro-
dlplperld;nc (IX) The above-mentioned spiro-piperidone (2 g) in

~pure xylene (30 cc) was warmed in oil-bath to 70°, to which was

added  an intimate mlxture of PySs (1 g):2nd. K58 (l g) in small

" portions during 30 min. The whole was then warmed at 950 for

further 1 hr., with stirring. The éupvrnitant layer was decanted

‘while warm and the residuc was extracted repeatedly with hot

xylene. From the combined solution was xylene removed in vac.,
leaving the thio-lactam (VIII) as reddish brown syrup (1.8 g), !

" which was not induced to crystallize =nd was used directly in the
following reduction.

The thlo—lactﬂm (1.8 g) in 207 alecholic sulphurlc ac1d was
reduced at a prepared Pb-cathode for 6 hrs, as usual (10~200,
10 amp/lOO qem. ).

2) To our astonlshment we found that the corresponding dehydro-
base, therefore having double bond between 3, h—p051t10ns in (VI),
is quite resistant to catalytic hydrogenatlon.

.4 15 =
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The product was worked up properly and brownish yellow syrup
(0.8 g) was obtained. This base (IX) showed no-sign to solidify
_and was 1dent1fied as its dlplcrolonatu, formlng yellow needles
. of d.p. 237- 2380 from leanu—dlCOhOl., (Found in subst. dried
; at 1300 for 20 hrs, in vac. C-56.5, H 5.5, N 13.6: CZ9H34OAN2

20, 8 5 h'2H 0 requires 56.6, H 5.2, N 13.5: Found in’ subst.

drlod at 1500 for 20 hrs. in vac. C-57.4, H 4.6, N 13 53
<<329H%ol+ 2207 gHgOsN b HQO requires C 57.6, H 5.1, N 13.7).

The nmctlnc—actlv1ty of thls oompaund (IX) as hydrogen
tartarate was kindly determined by Prof Dr. Shintarc Ishii, to
‘whom we express our hearty thanks, 'at the Institute for
‘,Infectlous Discases and was, found to be 1/50 as foECt1VL as
emetlnu hydrochlorlde.

, ‘The syntheses of compound (II)Vénd some of its analogues
are how in progress and the rnsult; will be published ln due
course. :
Our thanks are due to @he Toshogu Trlcentenary Memorial
Society for research grﬂntu.
‘ A1l analyses were exeuuted by Mlss H. Sugnsawa, Mlss R. Yama~
guchl and Mr. K. Mori. :

/“End of Document No 200497_7

/End of DOCUIENTS BRANCH ”RAHSL‘SION o 657
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